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Claim Listing 



1-1 jl. (cancelled) 



12.; (currently amended) Themethodofclaim^+lLwlierein the elemiaits generating 
and maintaining tinbulence comprise stepped expamions of the flow cross-section area of the 
turbulence bipes, the stepped expansions being positioned in superimposed rows of the turbulence 
pipes at di^erent distances fiom the slice opening of the headbox. 

13 J (currently amended) The mediod of claim H 31. wherein the turbulence pipes have 
outlet end^tbrough which the stock suspension flow passes into the slice duct, and wherein Ihe 
elements gUerating and maintaining turbulence comprise trailing elements on the outlet ends of the 
turbulencelpipes, the trailing elements extending to the slice duct of the headbox, wherein each 
trailing elepient has a tip, and wherein the distance of the tips ftom the sUce opening of the headbox 
is airangec^ to be different between the superimposed flow layers, 
j 

14.1 (cancelled) 

i 

15.; (cancelled) 



1 
j 
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16. I (currently amaided) The tuifaulence generator of claim 4-5-1 7. further comprising: 

a plur^ity of trailing elements connected to the turbulence generator, starting from between 
I the pipe rows and ^tending towards the slice duct of the headbox, eai:h trailing 
I element having a tip at its downstream end; and 

wherein in superimposed pipe rows» the distance of the tips of the trailing elements from the 
I slice opening of the headbox in association with tiie pipe rows, is diffiTent in that at 
1 the slice opening a different turbuleoce prevails in difC^^t layers of the stock 
I suspension flow. 
J 

17. j (currently amended) A turbulence generator in a headbox of a paper piachine- the 
headbox ha viJig a width, and a slice opening, the turbulence generator comprising: 

a Dlur^itv of superimposed turbulence pines arranged in rows extending across the entire 
I width of the headbox. through which a stock suspension flow to be conducted from 
; the headbox through the slice opening to a web former is arrang ed to tlow: and 

Dortioiis of each turbulence pine which define a stepped expansion of the flow cross-section 
I area in the space between an inlet end and an outlet end of e ach pipe, the stepped 
I expansion of each turbulence pine being positioned at an ex pansion soot wherein in 
superimposed pipe rows, the distance of the expansion spot of the turbulence pipes 
j from the slice opening of the headbox in association with the pipe rows, is different 
i in that at the slice opening, in the headbox. a different turbulence prevails in different 
j layers of the stock suspension flow: and The t urinilcnccpcne r ato r of claim 1 5^ 

wherein the superimposed rows of tuibulence pipes include a centermost row of pipes, and 
I wherein the expansion spots of the pipes within a row are positioned closer to the 
J slice opening of the headbox, the closer said pipe row is to the centmnost pipe 
! row. 
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18. I (cmrently amended) A turi)ulence g^erator in a he^^dhnv . pap,. ^hr 
headbox ha^ng a width, and a slice opening , the turbulence generator COmnrism f*- 

a _ plikralitY of superiTnposed turbulence pi pes arra n g e d in rows extenHi^ ^ .^.e tv, 

I Width of the headbox, thro„ph which a stc^V >.,.p ^,ion flp^ he .v.r,A.ot.H 
j jjhe headbox through the slice opening to a web f bimer is arr^np ^ t.. ^.r^- 
PQrtjpns 9f gftch turbulence pipe which define a .-rt^i^ e xpansion of the flow cross-aecHnn 
i area in the space between an inlet end and «n m ^ et end nf^rh pipe, the stennerl 
j ^XPaaS^P" of each tuihulence pipe bang positioned at an evp ^rfon sp nt v.h^^^ ^-^ 
I g^P^^'Posed pipe rpws, the difaa noe of the expa nsion snot nf th^ tiirbulence pipes 
j fr^"' sKce openiug of the headbox in afiftr> c iation with the, p ip, r ows, is diffe^ gnt 
j m that at the slice opening, in the headbox ^ d ifferent turbule nce nn^vrnM... i„ fHW^y^^ 

; lai ers of the stock suspension flowr and Th^. h .r t ... l ^^.jijiiiaui uJUaJm i:, 

whe^in the superimposed rows of turbulence pipes include a lowemiost row of pipes, and 
! wherein the expansion spots in a row are closer to the slice opening of the headbox, 
I the farther said pipe row is from the loweamost pipe row of the turbulence 
I generator. 

i 

19-2|o. (cancelled) 

21. . (cuixently amended) The turbulence generator of claim 26 31, whertin the flow 
doss-sectioii areas of the turbulence pipes of one of die superimposed pipe rows are greater, the 
closer said pipe row is to a centennost pipe row of the turbulence generator. 

22-2^, (Cancelled) 



4 
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25. ! (currently amended) The paper machine headbox apparatus of claim 24 26 further 
.comprising ajplurality of trailing elements, each trailing element starting from betweisn two turbulence 
pipe rows extending towards the slice duct of the headbOTC, each trailing element having a tip at 
its downstreajn:) end; and the distance of the tips of the trailing el«neints from the slice opening of the 
headbox is n^t the same for all trailing elements. 

i 
I 

1 

i 
i 

! 

; 
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26. (cun-ently amended) A paper inaehine headbo x apparatus having a 
width.conipfeing: 

a firy TOW of a rtluralitv of turbulence pi pes extending across the entire width of the 
i headbox: 

a sedond row of tmbideaice pipes extend ing across the entire width of the headbox. and 
I positioned below the first row: 

a thitd row of turbulence pipes extending across the en tire width of the headbox. and below 
I the second row, wherein each turbulence pipe is comprise^ an initial section of a 
j first cross-sectional area, and an end section downstr eam of the initial sectioiL the 
I initial section being connected to the end section at a stet iwise expansion point at 
j which the cr oss-sectional area increases, and 

ft alihe duct positioned to receive stock s uspension flow from the turbulence pjpes and 
i diachargine through a slic e opening to a web former, wherein the stock suspension 
j flow is distributed into a plurality of layers bv the rows o f turbulence nines. 
' turbulence being generated in different layers of the flow in different phases of flae 
I flow bv the stepwise expansion points, the spacing of the stepwisee xpansion points 
I fiom the slice openinp being different depending on the row in which a particular 
! turbulence pipe is located, and the head box is structured and airanaed so that at 
I the slice opening, a different turbulence prevails in different layers o f the stock 




wh^n the second row of turbulence pipes is the centennost row, and wherein the 
; expansion spots of the turbulence pipes within a row are positioned closer to flic 
i slice opening of the headbox, the closer said pipe row is to the centmnost pipe 



row. 



6 
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27. 1 (currently amended) A paper machine headbo x apparatus having a 
width, oomjuri sing: 

a fifst row of a plurality of turbulence pipes extending across the entire width of the 



a second r ow of turbu lence pit>es extending across fee entire width of the headbox. and 

i positioned below the first row: 

a third row of turbul ence pipes extending across the entire width of the headbox. and below 

j the second row, w herein each turbulence pipe is comprised of an initial section of a 

"j first cros s-sectional area, and an end section downstream of the initial section, the 

I initial section being connected to the end sectio n at a stepwise expansion PoiniL at 

, which the cross-sectional area increases: 

a slice duct positioned to receive stock suspension flow from the turbulence pipes and 

I dischar«ing ttirough a slice opening to a web former, wherein the atocic CTisnensi<vti 

flow is distributed into a pluraKtv of layers b y the rows of turbulence pip es. 

turbulence being generated in different layers of the flow in difFerei.t r>h5»iftQ t]^^ 

flow by the stepwise expansion points, the spacing of t he stepwise uxpansion points 

from the slice openin g being different depending on the row in which a particular 

j turbulenc e pipe is located, and the headbox is structured and arran g e d sn thai- at tb^ 

I slice openi ng, a different turbulence prevails in different layers of tlie stock 

I suspension flow: and The tui - bulcnc i p. p L.ni. i^n. i nf rlai i n ?.i 

wherein the third row of tuibulence pipes is a lowermost row, and wherein the expansion 

I spots in a row are closer to tiie slice opening of the headbox, the farther said pipe 

I row is from the loweimost pipe row of the tuibulence generator. 

j 
i 

28. j (cancelled) 
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29. j (currently amended) A paper machine headbox apparatus coimnismg: 

a firat low of turbulence pipes: 

a secolid row of turbulence pipes below the first row: 

a thir<^ row of turbulence pipes below the second row, wherein each turbulence pipe is 
I comprised of an initial section of a first cross-sectional area, and an end section 
I downstream of the initial section, the initial section being ooimected tti the end 
: section at a stepwise expansion point, at which the cross-sectional arcii increases: 

a plurality of trailing elements, each trailing eleanent starting from between tw-o turbulence 
'■ pipe rows and extending towards the slice duct of the headbox, each traiH^B 
; element having a tip at it$ downstream end, and the distance of the tips of the trailing 
i elements from the slice opening of the headbox is not the same for all trailing 
j elements; and 

a slic^duct positioned to receive stocJc saspa^sion flow from the turbulence pipes and 

I di.TChareinP through a slice npeninp to a web former, wherei n the stock: suspension 
I flow is distributed into a nluraUtv of layers bv the r ows of turbulence pip es, 
j turbulence being generated in different layers of tlie fl ow in different phases of the 
I flow bv fee stepwise expansion points and the trailing elements, and tlte headbox is 
\ structured a nd arran&ed so that at the slice opening, a different turbulence prevails in 
I different layers of the stock suspension: and The t urbulence gcnci - atof of clium 28, 

wherein the second row of turbulence pipes is the centermost row, and wherein the cross- 
I sectional areas after the stepwise expansion points of the turbulence pipes of the 
j first row and the third row are less than the cross-sectioual areas after the stepwise 
\ expansion points of the centermost row. 
] 
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30. I rcurrentlv amended't A paper machine headbox apparatus comprising: 
a firs^ row of turbulgaoe pipes: 

a second row of tmfaulence tripes below the first row: 

a third row of turbulence pipes below the second row, wherein each turbulence pipe is 
,! comprised of an initial section of a first cross-sectional area, and an eiid section 
I downstream of the initial section, the initial section being connected to the end 
I section at a stepwise expansion point, at which the cross-sectional area increases: 

a plurLlitv of trailing dements, each trailing element starting from between t^VQ turfaulence 
I Pipe rows and extending towards the slice duct of the headbox. each trailing 
\ element having a tip at its downstream end, and the distance of tiie tins o ftht, tnnMn,, 
i elements from the slice opening of the headbox is not the same for all trailing 
; elements: and 

a slice duct positioned to receive stock suspension flow from the turbulence pipes and 

{ discharging through a slice opening to a web for mer, wherein the stock: suspension 
j flow is distributed into a plurality of layers bv the r ows of turbulence nines. 
I tuAulence being generated in differ ent lavera of the flow in difiRsrent ^Aases of the 
i flow bv the stepwise expansion points and the trailing elem ents, and tlie headbox is 
; structured and arranged so feat at the slice opening, a different turbulence prevails in 
I different layers of the stock suspmsion: and Tlie t urbulence g e n er a to r n f elaii w-gft: 

wherein ihe third row of tuxbulaice pipes is the lowermost row, and wherein the cross- 
j sectional areas after the stepwise expansion points of the turbulence pipes of the 
j second row are greater than tlie cross-sectional areas after the stepwise expansion 
\ points of the lowermost row, and the cross-sectional areas after the stepwise 
j expansion points of Hhc first row are greater than the cross-sectional areas after the 

I stepwise expansion points of die second row. 

i 

! 

] 9 

i 

j 
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31. I (new) A method for fonning a paper web employing a headbox comprising Ifae 
steps of: I 

gener^tiiig and maintaining turbulence in a stock suspension flow which is conducted 

I through a tuibulence generator into a slice duct of the headbox and fix-m the slice 

J duct through a slice opening to a web former; 
wherein the stock suspension flow is distributed into a number of superimposed layere of 

1 the varying tmbuleoce generated with the aid of turbulence pipes, each pipe having 

I an element for generating and maintaining tuibulence, and all the layers flowing 

; together within the headbox before the slice opening; 
wherein the superimposed layers include at least one layer which is filtered fii^t by the web 

j fbgcmer and at least one layer which is filtered last by the web fbnner; 
wherein the tuibulence generated in the difiFerent layers of the flow are made liifferent by 

i arranging die elements generating and maintaining turbulence at diffeient distances 

j fiom the slice opening; and 
wherein the elements generating and maintaining turbulence are arranged So tliat those 

I elements generating the layer(s) of stock suspension being filtered last in the web 

I former are positioned closer to the slice opening of the headbox, than the elemoits 

j generating the layer(s) being filtered fiist. 

i 

32. 1 (new) The mefliod of claim 3 1 wherein the web former is a gap foimer and 
wherein the superimposed layers include an uppermost layer and a lowermost layer which are 
filtered first, i 
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33. I (new) The raethod of claim 3 1 wherein the web fbimer is a Fourdiinier or hybrid 
foimer and wberein the superimposed layers include a lowermost layer which is filtej-ed first and a 
plurality of upper layers which are filtered sequentially, and wherein the elements generating and 
maintaining tbrbulence in the upper layers are arranged progressively closer to the slice opening. 

34. ' (new) A paper machine headbox comprising: 
a heatibox having a width, and a slice opening; 

a plurality of superimposed tuibulenoe pipes, each pipe having an inlet and an outlet end, the 
I superimposed turbulence pipes arranged in rows extending across the entire widtibi 
j of the headbox, which are arranged so that a stodc siispension will flow through the 
I turbulence pipes and into a slice and througih the slice opening to a wtib former 
j having at least one wire; 

a pliujality of trailing elements festened as continuations to the pipe rows and extending into 
I the slice and toward the slice opening, each trailing element having a downstream 
1 end defined by a tip; 

poiticjns of each turbulence pipe which define a stepped expansion of the flow cross-sectiou 
I area between the inlet and the outlet end of each pipe, the stepped expansion of 
I each turbulence pipe defining an expansion spot; 

wher^n in the plurality of trailing elonents, the length of the trailing elonenis firom the pipe 
j rows to the tip of the trailing element differ in length; and 

wherein the turbulence pipes of superimposed pipe rows have different and greater flow 

; cross^section areas where the rows are more distant firam the at least c»ne wire. 

j 

35. I (new) The papermaking machine of claim 34 wherein the web former having two 
wires aud the turbulence pipes of the superimposed pipe rows have greater flow cross-section 
areas where tjhe rows are more distance firom both wires. 

i 
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